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Factors associated with the use of antibiotics ©
for children presenting with illnesses with fever
and cough obtained from prescription

and non-prescription sources: a cross-sectional
study of data for 37 sub-Saharan African
countries
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Abstract

Introduction Fever and cough in under-five children are common and predominately self-limiting illnesses. Inap-
propriate prescribing of antibiotics in sub-Saharan Africa is a significant public health concern. However, prescription
sources and use among children with fever or cough have not been explored. Therefore, we explored the factors asso-
ciated with the use of antibiotics obtained from prescription and non-prescription sources for children with ilinesses
associated with fever and cough.

Methods A secondary data analysis was conducted based on the Demographic and Health Survey (DHS) data

from 37 sub-Saharan African countries. A total weighted sample of 18,866 under-five children who had a fever/cough
and took antibiotics were considered for this study. Given the hierarchical nature of DHS data and the use of antibiot-
ics prescribed from the formal healthcare setting (> 10%), a multilevel modified poisson regression model was fitted.
Deviance was used for model comparison and the model with the lowest deviance value was chosen as the best-
fitted model. Variables with p<0.2 in the bivariable analysis were considered for the multivariable modified poisson
regression model. In the multivariable multilevel modified poisson regression model, the Adjusted Prevalence Odds
Ratio (APOR) with a 95% Confidence Interval (Cl) and p-value <0.05 were reported to declare a significant association
with taking antibiotics for fever/cough prescribed from formal healthcare setting.

Results In sub-Saharan Africa, the proportion of use of antibiotics from informal healthcare setting for fever

and cough among under-five children was 67.19% (95% Cl: 66.51%, 67.85%). In the multilevel modified poisson
regression analysis; residing in a rural area (APOR=1.08, 95% Cl: 1.04, 1.12), a child aged 36-47 months (APOR=0.94,
95% Cl: 0.90, 0.98), a child aged 48-59 months (APOR=0.89, 95% Cl: 0.84, 0.94), maternal primary education
(APOR=0.96, 95% Cl: 0.93, 0.99), maternal secondary education (APOR=0.95, 95% Cl: 0.92, 0.99), belonged the middle
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household wealth status (APOR=1.07,95% Cl: 1.02, 1.11), maternal exposure to news/electronic media (APR=1.06,
95% Cl: 1.02, 1.10), being from a household with 2 under-five children (APR=0.94, 95% Cl: 0.91, 0.97), being

from a household with 3 under-five children (APR=0.89, 95% Cl: 0.85, 0.93), being from a household with 4 under-five
children (APR=0.90, 95% ClI: 0.83, 0.98), and children of caregivers who were not involved in decision-making for their
child health issues were significantly associated with taking antibiotics prescribed from formal healthcare setting

for fever/cough among under-five children.

Conclusion Only two-thirds of the antibiotics used for children under five who had fever and cough were prescribed
from formal healthcare setting. Our findings underscore the significance of addressing healthcare disparities, improv-
ing access to qualified healthcare providers, promoting maternal education, and empowering mothers in healthcare
decision-making to ensure appropriate antibiotic use in this vulnerable population. Further research and interventions
targeted at these factors are warranted to optimize antibiotic prescribing practices and promote responsible antibi-

otic use in the management of fever and cough in under-five children.
Keywords Under-five children, Modified poisson regression analysis, Antibiotics, Fever, Cough, Sub-Saharan Africa

Background

Fever and cough are common symptoms in under-five
children and are often associated with self-limiting ill-
ness [1, 2]. However, the majority of cases are resolved
on their own without the need for specific medical treat-
ment, caregivers need to monitor their child’s symptoms
closely and seek medical attention if necessary [3]. Over-
use and misuse of antibiotics are significant contribu-
tors to the emergence of antibiotic-resistant bacteria [4].
Antibiotic resistance is a serious global health concern as
it can lead to infections that are difficult or impossible to
treat. Following the introduction of antibiotics, signifi-
cant reduction in bacterial disease-related mortality [5].
However, the misuse and overuse of antibiotics have led
to the emergence of Antimicrobial Resistance (AMR) [6].

An estimated 5 million deaths in 2019 were attrib-
uted to bacterial antimicrobial resistance, according to
the Global Burden of Bacterial Antimicrobial Resistance
report [7]. Respiratory infections, the most common
infectious syndrome, are responsible for over 1.5 million
of these deaths [8]. These infections pose a significant
challenge in sub-Saharan Africa (SSA), a region where,
despite global advancements in healthcare, the mortality
rate for children under five remains alarmingly high due
to such prevalent infectious diseases [9, 10].

Empirical antibiotic therapy is indeed frequently used
in SSA, where there is a high burden of infectious dis-
eases and limited diagnostic capacity [11]. In this set-
ting, clinicians prescribe antibiotics based on clinical
judgment without waiting for diagnostic test results
[12]. Such empirical therapy, while sometimes neces-
sary, raises concerns about antibiotic overuse, a primary
cause of AMR [13]. Understanding the determinants of
antibiotic prescriptions from qualified sources of chil-
dren under five who had a fever/cough can offer valuable
insights, potentially guiding targeted interventions [14].
There are published studies on the source of antibiotic

prescriptions that revealed that the majority of the anti-
biotics were not prescribed by formal health care profes-
sionals in the low-and middle-income countries such as
SSA [15-17].

According to our literature review, there is no pub-
lished study on whether the prescribed antibiotics for
under-five children with fever/cough in SSA originated
from qualified sources. Therefore, this study examined
the factors associated with the use of antibiotics obtained
from prescription and non-prescription sources for chil-
dren with illnesses associated with fever and cough in
SSA. The findings of this study would be crucial in reduc-
ing drug resistance and related complications.

Methods and materials

Data source

Secondary data analysis was conducted based on the
most recent Demographic and Health Survey (DHS)
data of 37 sub-Saharan African (SSA) countries that have
data on the sources of prescriptions for antibiotics used
for cough and fever among under-five children (Angola,
Burkina Faso, Benin, Burundi, Dr Congo, Congo, Cote
d’Ivoire, Cameroon, Ethiopia, Gabon, Ghana, Gambia,
Guinea, Kenya, Comoros, Liberia, Lesotho, Madagascar,
Mali, Mauritania, Malawi, Mozambique, Nigeria, Niger,
Namibia, Rwanda, Sierra Leone, Senegal, Sao Tome,
Swaziland, Chad, Togo, Tanzania, Uganda, South Africa,
Zambia, and Zimbabwe). DHS is conducted every five
years to generate updated health and health-related
indicators. A two-stage stratified sampling technique
was employed to recruit the samples with Enumeration
Areas (EAs) and households as primary and secondary
sampling units, respectively. The detailed methodology
is available athttps://dhsprogram.com/Methodology/
index.cfm. The data were extracted using the Kids Record
dataset (KR file) after we obtained an authorization let-
ter from the measure DHS program for data access.
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Mothers or caregivers of under-five children were asked
about whether their children experienced fever and/or
cough within 2 weeks within 2 weeks preceding the sur-
vey. Then, for those who experienced cough and/or fever
were asked for the source of the prescription. A total
weighted sample of 18,866 under-five children in SSA
who took antibiotics for fever/cough were considered for
this study (Table 1).

Measurement of the variables

The outcome variable was antibiotics taken for fever/
cough prescribed from qualified sources. It was gener-
ated using three DHS questions such as "had fever/cough
within 2 weeks?", "antibiotic taken for fever/cough?" and
"source of prescription?". Then, we classified the source
of prescription as prescribed from formal healthcare set-
tings and prescribed from informal healthcare settings.
Antibiotics prescribed from governmental hospitals,
clinics, Non-governmental Organizations (NGOs), pri-
vate hospitals, and public health sectors were classified
as prescribed from formal healthcare settings, and shops,
churches, traditional practitioners, drug sellers, friends,
relatives, supermarkets, and others were classified as
prescribed from informal healthcare settings [18]. Inde-
pendent variables included in this study were the child’s
age, sex of the child, household wealth status, maternal
age, maternal level of education, number of under-five
children in the household, mothers’ healthcare decision-
making autonomy, media exposure, mother working
status, delivery by cesarean section, duration of breast-
feeding, residence and ever had vaccination.

Data management and analysis

All the analyses reported in this study were based on the
weighted data. STATA version 17 statistical software was
used for the data management and analysis. As the pro-
portion of antibiotics taken for fever/cough prescribed
from formal health care settings among under-five chil-
dren in SSA was 67%. In this case, using Odds Ratio
(OR) as an effect measure could exaggerate the relation-
ship between the dependent and independent variables.
Therefore, we applied the multilevel modified poisson
regression model to obtain the prevalence odds ratio.

We preferred this model because of the following rea-
sons. For start, when the magnitude of the outcome vari-
able is common, the odds ratio obtained using the binary
logistic regression approach overestimates the strength
of the relationship. Second, because the DHS data is hier-
archical, mothers were nested within cluster/EA. As a
result, our model considers data dependencies as well as
the problem of overestimation.

The Likelihood Ratio (LR) test, Intra-class Correlation
Coefficient (ICC), and Median Odds Ratio (MOR) were
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Table 1 Weighted sample size by country
Country Weighted sample size Percentage
Angola 565 2.99
Burkina Faso 878 4.65
Benin 375 1.99
Burundi 1124 5.96
Dr Congo 1498 7.94
Congo 1328 7.04
Cote d'lvoire 448 238
Cameroon 172 091
Ethiopia 404 214
Gabon 579 3.07
Ghana 187 0.99
Gambia 434 23
Guinea 239 1.27
Kenya 305 1.62
Comoros 172 091
Liberia 423 2.24
Lesotho 104 0.55
Madagascar 385 2.04
Mali 258 1.37
Mauritania 115 0.61
Malawi 1157 6.13
Mozambique 343 1.82
Nigeria 1061 5.62
Niger 74 0.39
Namibia 496 2.63
Rwanda 598 317
Serra Leone 368 1.95
Senegal 645 342
Sao Tome 136 0.72
Swaizland 26 0.14
Chad 851 451
Togo 417 2.21
Tanzania 316 1.67
Uganda 1392 7.38
South Africa 206 1.09
Zambia 503 267
Zimbabwe 285 1.51
Total 18,866 100

computed to measure the variation between clusters.
The ICC quantifies the degree of heterogeneity between
clusters (the proportion of the total observed individual
variation of antibiotics taken for fever/cough prescribed
from qualified sources among under-five children that is
attributable to cluster variations).

ICC = §%/(8% + 72) [19], but MOR quantifies the vari-
ation or heterogeneity in outcomes between clusters and
is defined as the median value of the odds ratio between
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the cluster at more likely to have antibiotics taken for
fever/cough prescribed from formal health care settings
and cluster at lower risk when randomly picking out two
clusters (EAs) [20].

MOR = exp (Jz E 0.6745) ~ MOR = exp (0.95 * 9).

32 indicates that cluster variance

Variables with a p-value<0.2 in the bi-variable multi-
level modified poisson regression analysis were consid-
ered for the multivariable analysis. Deviance was used to
verify model fitness and a model with the lowest deviance
was considered the best-fit model. Finally, the Adjusted
Prevalence Odds Ratio (APOR) with its 95% confi-
dence interval (CI) was reported, and variables with a
p-value<0.05 in the multivariable analysis.

Ethical consideration

There was no need for ethical clearance as the researcher
did not interact with respondents. The data used was
obtained from the MEASURE DHS Program, and per-
mission for data access was obtained from the Measure
DHS program through an online request from http://
www.dhsprogram.com.

Results

Descriptive characteristics of study participants

A total weighted sample of 18,866 under-five chil-
dren in SSA who took antibiotics for fever/cough were
included. Among them, 11,664 (61.83%) were residing in
rural areas. About 9,618 (50.98%) were males and 2,899
(27.01%) were aged 12-23 months. Regarding house-
hold wealth status, 3,618 (19.18%) and 3,829 (20.29%)
of the children belonged to the poorest and richest
households, respectively. Among 18,866 under-five chil-
dren who experienced fever and took antibiotics, about
7048 (37.36%) of the children’s mothers attained a pri-
mary level of education (Table 2). The proportion of use
of antibiotics prescribed from unqualified sources for
under-five children who had a fever/cough and took anti-
biotics was 67.19% (95% CI: 66.51%, 67.85%). It ranged
from 40.34% in Chad to 92.67% in Sao Tome (Fig. 1).

Multilevel-modified poisson regression results
The multilevel modified poisson regression model was
the best-fitted model (deviance=13,469) and had a
smaller deviance value than the standard regression
model (deviance=13,502). In addition, the Likelihood
Ratio (LR) test was statistically significant (p <0.05), indi-
cating that the advanced model was the best-fitted model
for the data.

In the multivariable multilevel modified poisson
regression analysis; residence, age of the child, mother’s
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Table 2 Distribution of under-five children who had cough/
fever and took antibiotics in SSA

Variables Frequency  Percentage (%)
Residence

Urban 7,202 38.17

Rural 11,664 61.83
Child age (in months)

<12 2,649 24.68

12—23 2,899 27.01

24—35 2,212 2061

36-47 1,716 15.99

48 - 59 1,257 11.72
Sex of child

Male 9,618 50.98

Female 9,248 49.02
Maternal age (in years)

15-24 5,696 30.19

25-34 9,051 4798

35-49 4,119 21.83
Maternal educational status

No 5251 27.83

Primary 7,048 37.36

Secondary 5,769 30.58

Higher 797 4.23
Household wealth status

Poorest 3,619 19.18

Poorer 3,648 19.34

Middle 3,782 20.05

Richer 3,988 21.14

Richest 3,829 20.29
Media exposure

No 5483 29.06

Yes 13,383 70.94
Number of under-five children

One 6,754 35.80

Two 7,250 3843

Three 2,852 15.12

Four 871 4.62

Five and above 1,138 6.03
Mothers employment status

Not working 5,933 3149

Working 12,908 68.51
Mode of delivery

SVD 17,614 93.36

Cesarean section 1,252 6.64
Mothers decision-making autonomy

Mothers alone 2,904 1540

Jointly with their partner/husband 5,730 3037

Husband/partner alone 7,226 38.30

Someone else 3,006 15.93
Ever had vaccination

No 561 1030

Yes 4,882 89.70
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level of education, household wealth status, number of
under-five children, and mother’s healthcare decision-
making autonomy were significantly associated with the
use of antibiotics prescribed from formal health care
setting for fever/cough among under-five children. The
prevalence odds of the use of antibiotics prescribed from
formal health care settings for fever and cough of under-
five children were increased by 1.23 times (AOR=1.08,
95% CI: 1.04, 1.12) compared to urban children. The
prevalence odds of the use of antibiotics prescribed
from formal health care setting for fever/cough among
under-five children born to mothers whose husband and
someone else decided on their child health issues were
decreased by 10% (AOR=0.90, 95% CI: 0.86, 0.94) and
5% (AOR=0.95, 95% CIL: 0.90, 0.99) compared to those
who made their child health issues alone, respectively.

Children belonging to middle household wealth status
had 1.23 times (AOR=1.07, 95% CI: 1.02, 1,11) higher
prevalence odds of taking antibiotics prescribed from
formal health care setting for fever/cough compared to
those belonging to the poorest households. The preva-
lence odds of taking antibiotics prescribed from for-
mal health care settings among children in households
that had two, three, and four under-five children were
decreased by 6% (AOR=0.94, 95% CI: 0.91, 0.97), 11%
(AOR=0.89, 95% CI: 0.85, 0.93) and 10% (AOR=0.90,
95% CI: 0.83, 0.98) compared to having one under-five
children, respectively.

Maternal exposure to news/electronic media increased
the prevalence odds of taking antibiotics prescribed from
formal health care settings for their children with fever/
cough by 1.06 times (AOR=1.06, 95% CI: 1.02, 1.10). The
prevalence odds of taking antibiotics prescribed from
formal health care setting for fever/cough among under-
five children whose mothers had primary, and second-
ary education lowered by 4% (AOR=0.96, 95% CI: 0.79,
0.93), and 5% (AOR=0.95, 95% CI: 0.92, 0.99) compared
to those whose mother had no formal education, respec-
tively (Table 3).

Discussion
In this study, the proportion of use of antibiotics pre-
scribed from a formal health care setting for under-
five children with fever and cough in SSA was found to
be 67.19% (95% CI: 66.51%, 67.85%). In the multilevel
modified poisson regression analysis; residence, media
exposure, wealth status, number of under-five chil-
dren in the household, maternal educational status,
and women’s autonomy in making healthcare decisions
were significantly associated with the use of antibiotics
prescribed from the formal healthcare setting.

This study showed that only two-thirds of under-
five children with cough and fever took antibiotics
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prescribed by qualified healthcare settings in SSA. It
was consistent with a previously published study [21],
the limited availability and accessibility of healthcare
services, along with limited trained healthcare profes-
sionals, are significant challenges faced by many sub-
Saharan African countries [22]. Another reason can
be due to the extreme poverty in SSA could limit peo-
ple from visiting formal healthcare settings to obtain
prescribed antibiotics as out-of-pocket expenses for
diagnostic investigations and related costs are not
affordable [23-25]. In addition, the cost of healthcare
is high in many African nations, which makes people
search for less expensive options. Because pharmacies
are more cost-effective than certified healthcare pro-
viders, people buy antibiotics for less money [26].

Maternal educational status was significantly associ-
ated with taking antibiotics prescribed from the for-
mal healthcare setting. This could be because education
enhances mothers’ knowledge towards healthcare-seek-
ing behaviour for childhood illness and treatment [27].
This could boost their confidence to buy antibiotics for
treating their children with cough and fever without vis-
iting the health care facilities [28]. Acute febrile illness
and cough among under-five children are common and
self-limiting, and usually mothers or care-givers buy and
give empirical therapy to their children.

Children living in rural areas had higher odds of using
antibiotics prescribed from formal healthcare settings. It
could be due to compared to urban residents, rural resi-
dents are not familiar and lack of confidence with the use
of antibiotics without prescription from qualified health-
care professional [29, 30]. In addition, mothers or care-
givers in rural areas may not be knowledgeable about
their children medical needs or may not understand
which antibiotics are used to treat diseases associated
with cough and fever [31]. As a result, they may rely on
advice from qualified health professionals, Secondly, the
availability of pharmacies is higher in cities than in rural
areas, which leads to the unsupervised acquisition of anti-
biotics without appropriate medical advice [32]. Together,
these factors lessen the need for licensed medical pro-
fessionals to prescribe antibiotics in urban settings. This
research raises the possibility that rural and urban areas
have different access to trained medical professionals,
which could affect the recommendation and use of anti-
biotics for treating fever and cough in children under five.

We found that household wealth status significantly
associated with the source of prescription for antibiot-
ics for children with cough and fever. Children belonged
to the middle household wealth had increased odds of
using antibiotics prescribed from formal healthcare
settings. This could be due to the fact that wealth status
influences mother’s healthcare-seeking behavior and
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Table 3 Factors associated with an antibiotic prescription from a formal health care setting for under-five children with fever/cough in
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SSA
Variables Category CPOR with 95% Cl APOR with 95% CI
Residence Urban 1 1

Rural 1.04 (1.01,1.07) 1.08(1.04,1.12)"
Sex of child Male 1 1

Female 0.99(0.97,1.01) 1.01 (0.98, 1.03)
Mothers'age (in years) 15-24 1 1

25-34 1.01 (0.98, 1.03) 1.03 (0.99, 1.07)

35-49 0.99 (0.96, 1.02) 1.03 (0.99,1.07)
Child age (in months) <12 1 1

12—23 01 (0.98, 1.05) 01(0.97,1.04)

24—35 0.98 (0.94, 1.02) 0.97(0.93,1.01)

36 - 47 095 (0.92,0. 99) 094 (0.90,098)"

4859 091 (0.86,0.95) 0.89 (0.84,0.94)"
Mother's level of education No 1 1

Primary 0.97 (0.95, 1.00) 0.96 (0.93,0.99)"

Secondary 0.96 (0.94, 0.99) 0.95 (0.92,0.99)"

Higher 0.98 (0.93,1.04) 0.99 (0.93,1.08)
Household wealth status Poorest 1 1

Poorer 1.03 (0.99, 1.06) 02 (0.98, 1.06)

Middle 1.07(1.04,1.11) 07 (1.02,1.11)"

Richer 1.02 (0.98, 1.06) 1.02 (0.97,1.08)

Richest 1.04 (1.00, 1.07) 03 (0.98,1.09)
Media exposure No 1 1

Yes 1.07 (1.04, 1.10) 1.06 (1.02,1.10)"
Number of under-five children in the household One 1 1

Two 0.95 (0.93,0.98) 0.94 (0.91,0. 97)**

Three 0.91(0.88,0.94) 0.89(0.85,0.93)"

Four 0.90 (0.85, 0.96) 0.90 (0.83,0.98)°

Five and above 0.98 (0.93, 1.03) 0.95 (0.89, 1.02)
Mode of delivery SVD 1 1

CS 1.05 (1.01, 1.10) 1.03 (0.97, 1.09)

Mothers’healthcare decision-making autonomy Mothers alone

Jointly with their partner/husband
Husband/partner alone 0.91 (0.88, 0.95)

Someone else

1 1
0.99 (0.96, 1.02) 0.96 (0.92,1.01)
0.90 (0.86, 0.94)"

0.95 (0.92, 0.98) 0.95 (0.90, 0.99)

* CPOR Crude Prevalence Odds Ratio, APOR Adjusted Prevalence Odds Ratio, C/ Confidence Interval, ": p<0.05, " p<0.01

the likelihood of using antibiotics prescribed by quali-
fied sources [33, 34]. Mothers with higher wealth status
often have better access to healthcare services, includ-
ing qualified healthcare providers who can accurately
diagnose conditions and prescribe appropriate treat-
ments, including antibiotics when necessary [35].

Efforts to improve access to healthcare services, par-
ticularly for marginalized populations, and to provide
education on appropriate antibiotic use are essential for
addressing disparities in antibiotic utilization and com-
bating antibiotic resistance across all socio-economic
groups.

Another significant predictor was the number of under-
five children in the household. The higher the number of
under-five children in the household the lower the odds
of taking antibiotics prescribed from a formal healthcare
setting for fever/cough compared to children in house-
holds with only one under-five child. This is because
households with multiple children typically have greater
experience with common childhood illnesses and treat-
ment [36]. Therefore, they may self-diagnose and provide
antibiotics without a prescription from formal health-
care. Besides, families with a higher number of under-five
children might be struggling financially and more likely
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to look for more convenient and reasonably priced ways
to get antibiotics [37].

Media exposure increases the likelihood of using anti-
biotics for fever/cough prescribed in formal healthcare
settings. It is consistent with study findings reported in
Bangladesh [38]. This could be because the media is a pow-
erful tool in disseminating health-related information and
raising awareness of available healthcare resources. Fur-
thermore, the mother’s healthcare decision-making auton-
omy was found a significant factor. Healthcare decisions
for a child’s health issue made by their father or someone
else decrease the odds of receiving antibiotics prescribed
from a formal healthcare setting for fever/cough. This
highlights the importance of maternal autonomy in health-
care decision-making and its potential impact on anti-
biotic utilization patterns. Additionally, previous studies
have indicated that lower maternal autonomy is linked to a
reduced likelihood of seeking treatment.

Strengths and limitations

Our study has notable strengths, including a large sam-
ple size encompassing 37 countries in the SSA region. In
addition, we used a robust statistical approach to obtain
the prevalence odds ratio to prevent the overestima-
tion of the association between variables. However, it is
important to acknowledge several limitations. Firstly, the
cross-sectional design of the study restricts our ability
to establish causal relationships between variables. Sec-
ondly, our classification of antibiotic sources was limited
to formal and informal healthcare settings, and future
studies could explore the associations between differ-
ent factors and various sources of antibiotics. Further
research is necessary to provide a comprehensive under-
standing of prescription patterns for antibiotics in other
common childhood illnesses such as diarrhea, Acute Res-
piratory Infection (ARI), and others.

Conclusion

The study has shown that the majority of the antibiot-
ics used for fever and cough in under-five children were
prescribed from formal healthcare settings. Overall, our
study provides valuable insights into the factors associated
with use of antibiotics prescribed from formal healthcare
settings for fever and cough in under-five children. The
findings underscore the significance of addressing health-
care disparities, improving access to qualified healthcare
providers, promoting maternal education, and empow-
ering mothers in healthcare decision-making to ensure
appropriate antibiotic use in this vulnerable population.
Further research and interventions targeted at these fac-
tors are warranted to optimize antibiotic prescribing
practices and promote responsible antibiotic use in the
management of fever and cough in under-five children.
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